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BIDIRECTIONAL BROADBAND LOG 
PERIODIC ANTENNA ASSEMBLY 

FIELD OF THE INVENTION 

The present invention relates generally to broadband 
antennas and more particularly to a broadband log-periodic 
antenna assembly having enhanced loW frequency response. 

BACKGROUND OF THE INVENTION 

Broadband antennas for receiving a broadband of radio 
frequency signals are Well knoWn. Such broadband antennas 
generally comprise a plurality of antenna elements of dif 
ferent lengths electrically connected to one another such that 
at least one of the antenna elements is suitable for receiving 
and/or transmitting at a desired frequency. 

It is also knoWn to form such an array of antenna elements 
in a ?at, generally circular con?guration so as to de?ne a 
broadband antenna Which requires minimal volume. One 
example of such a circular broadband antenna is disclosed in 
US. Pat. No. 4,594,595 issued on Jun. 10, 1986 to Struck 
man and entitled CIRCULAR LOG-PERIODIC 
DIRECTION-FINDER ARRAY. 
Log periodic antennas are also Well knoWn. In a log 

periodic antenna the elements of the antenna increase in 
length at a logarithmic rate and alternate such that every 
other element is on an opposite side of a common conductor 
or trunk. The bene?t of such a log periodic con?guration is 
that a substantially greater band Width is achieved. 

Examples of such circular log periodic antennas are 
provided in US. Pat. No. 4,063,249, issued on Dec. 13, 1997 
to Bergander et al., and entitled SMALL BROADBAND 
ANTENNA HAVING POLARIZATION SENSITIVE 
REFLECTOR SYSTEM; US. Pat. No. 5,164,738, issued on 
Nov. 17, 1992 to Walter et al., and entitled WIDE BAND 
DUAL-POLARIZED MULTIMODE ANTENNA; and US. 
Pat. No. 5,212,494 issued on May 18, 1993 to Hoffer et al., 
and entitled COMPACT MULTI-POLARIZED BROAD 
BAND ANTENNA. 

It is Worthy to note that various different linear 
polariZations, as Well as the ability to receive and transmit 
circularly polariZed signals, are achieved in Hoffer et al., and 
Walter et al., by forming the circular antenna assembly to 
comprise tWo orthogonal log-periodic antennas. By Way of 
contrast, Bergander utiliZes tWo separate orthogonal antenna 
assemblies to achieve the same result. 

Although log-periodic antennas have proven generally 
suitable for their intended uses, such conventional antennas 
are generally too physically large to be utiliZed in applica 
tions Wherein it is desirable that the antenna be as small as 
possible. SiZe is particularly important in small aircraft, 
spacecraft, and missiles. For example, the Unmanned Air 
Vehicle (UAV) is an unmanned military surveillance aircraft 
Which must ?y a considerable distance Without refueling. 
Thus, it is desirable to minimiZe the Weight of the aircraft, 
so as to increase the effective range thereof. Such Weight 
constraints limit the physical siZe of any antenna to be 
utiliZed. The small siZe of the UAV also dictates the use of 
a small antenna. 

Thus, as those skilled in the art Will appreciate, it is 
desirable to provide a broadband log-periodic antenna 
assembly Which is comparatively small in siZe and therefore 
does not contribute substantially to the Weight of a vehicle 
to Which it is attached and is also suitable for use in very 
small vehicles. 

SUMMARY OF THE INVENTION 

The present invention speci?cally addresses and allevi 
ates the above mentioned de?ciencies associated With the 
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2 
prior art. More particularly, the present invention comprises 
a bidirectional broadband log-periodic antenna assembly 
having an enhanced loW frequency response. The antenna 
assembly comprises a printed Wiring board having front and 
back sides and a plurality of individual log-periodic anten 
nas etched upon at least one side of the printed Wiring board. 

Each log-periodic antenna comprises a plurality of sepa 
rate antenna elements extending from a common trunk. The 
trunk of each log-periodic antenna extends generally radially 
from a common point. 

A foam spacer having front and back sides is preferably 
disposed at the front and back surfaces of the printed Wiring 
board. 

Each antenna element preferably comprises portions of 
generally concentric circles. Thus, the antenna assembly 
comprises a plurality of segments of generally concentric 
circles. 

According to the preferred embodiment of the present 
invention, each antenna comprises tWo diametrically 
opposed trunks, each trunk having elements of substantially 
identical lengths extending generally perpendicularly there 
from in generally opposite directions. 
The plurality of log-periodic antennas preferably com 

prise tWo log-periodic antennas disposed generally radially 
orthogonal to one another, so as to facilitate the reception 
and transmission of a plurality of polariZations of plane 
polariZed electromagnetic radiation as Well as circularly 
polariZed electromagnetic radiation. Those skilled in the art 
Will appreciate that plane polariZed and circularly polariZed 
(either right or left hand) electromagnetic radiation can be 
received or transmitted via tWo antennas Which are oriented 
perpendicular With respect to one another. 

According to the preferred embodiment of the present 
invention, the plurality of log-periodic antennas comprise 
tWo log-periodic antennas disposed generally radially 
orthogonal to one another, each of the tWo antennas com 
prising tWo diametrically opposed trunks. 
A resistive ?lm is formed at a distal end of at least one, 

preferably both, of the elements of at least one, preferably 
both, of the antennas such that the resistive ?lm is in 
electrical contract With the element(s), so as to enhance the 
loW frequency response of those elements. As those skilled 
in the art Will appreciate, the application of such a resistive 
?lm increases the apparent length of the element, and thus 
enhances the response of the element to loWer frequencies. 
In this manner, a substantially more compact and volume 
ef?cient broadband antenna is formed. 

Thus, a resistive ?lm is formed upon a distal end of at 
least one of the longest antenna elements Which extend from 
at least one of the trunks of the antenna. The resistive ?lm 
preferably comprises a material having a resistivity of 
betWeen approximately 125 and 150 ohms per square. The 
resistive ?lm preferably comprises carbon. HoWever, those 
skilled in the art Will appreciate that various other materials, 
having a resistivity in the desired range, are likeWise suit 
able. 
According to the preferred embodiment of the present 

invention, an adhesive attaches the resistive ?lm to the 
antenna elements. The adhesive preferably comprises either 
double-sided adhesive tape or an adhesive ?lm. Those 
skilled in the art Will appreciate that an adhesive ?lm is a thin 
?lm of adhesive material Which tends to liquify and bond 
materials together When heated and subsequently cooled 
back to ambient temperature. 

Optionally, a foam layer covers the resistive ?lm so as to 
provide Wear and environmental protection therefore. 
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The resistive ?lm preferably has a Width approximately 
equal to the Width of antenna element upon Which it is 
formed. Optionally, the resistive ?lm may extend slightly 
beyond the Width of the antenna element. 

The resistive ?lm preferably has a length approximately 
equal to tWo times the Width of the antenna element upon 
Which it is formed. Similarly, the resistive ?lm may extend 
slightly beyond the end of the antenna element upon Which 
it is formed. 

According to the preferred embodiment of the present 
invention, the antennas are etched upon the front side of the 
printed Wiring board. HoWever, as those skilled in the art 
Will appreciate, the antennas may be formed on the front 
side, rear side, and/or upon an intermediate layer of the 
printed Wiring board, as desired. 

Further, according to the present invention, the antenna 
elements of adjacent antennas are not interleaved. HoWever, 
according to an alternative embodiment of the present 
invention, the antenna elements may be interleaved, so as to 
further broaden the frequency response of the antenna. 

The foam spacer is sufficiently ?exible so as to alloW the 
antenna assembly to substantially conform to a curved 
non-metallic radome. That is, the ?exible foam spacer is 
sufficiently resilient to accommodate a curved dielectric 
backing, such as a panel of a aircraft. Further, the printed 
Wiring board is preferably suf?ciently thin so as to alloW the 
antenna assembly to substantially conform to such a curved 
dielectric backing. As such, the printed Wiring board is also 
sufficiently ?exible so as to alloW the antenna assembly to 
substantially conform to a curved dielectric backing. Thus, 
the printed Wiring board and foam spacer are all preferably 
con?gured so as to substantially conform to a curved dielec 
tric backing. 

The dielectric backing may be de?ned by a preexisting 
structure, or may alternatively be formed as an integral part 
of the antenna assembly of the present invention. More 
particularly, the dielectric backing may be de?ned by a 
portion of an aircraft, such as an unmanned air vehicle, for 
Which the present invention is particularly Well suited. 

The dielectric layer preferably comprises a loW loss foam 
such as Rohacell 110 Wf, manufactured by ROHM GMBH 
CHEMISCHE FABRIK of Darmastadt, Germany. 

In any instance, the dielectric backing preferably supports 
the printed Wiring board, as Well as other components of the 
bidirectional log-periodic antenna of the present invention. 

The bidirectional log-periodic antenna assembly of the 
present invention may be formed into an array for use in 
various different particular applications. For example, a 
linear array may be formed along the side of an aircraft, so 
as to enhance antenna gain according to Well knoWn prin 
ciples. 

Because of its small siZe, Wide bandWidth, and ability to 
conform to the curved shape of a preexisting structure, the 
bidirectional log-periodic antenna assembly of the present 
invention ?nds particular applications in unmanned air 
vehicles. As those skilled in the art Will appreciate, a 
broadband antenna is required so as to facilitate the recep 
tion and transmission of different types of radio signals, each 
having Widely diverse frequencies. This facilitates the trans 
mission and reception of signals for such purposes as ?ight 
control, and the communication of surveillance data, Which 
may require Widely diverse frequencies. The use of such a 
broadband antenna also facilitates the use of spread spec 
trum technology so as to inhibit undesirable reception of the 
signal and also so as to inhibit undesirable jamming thereof. 
A plurality of such bidirectional broadband log-periodic 
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4 
antenna assemblies may be formed into a generally linear 
con?guration so as to generally surround a substantial 
portion of the aircraft body, thereby facilitating the reception 
and transmission of radio signals in both directions orthogo 
nal to the PWB. 

Thus, the present invention provides a broad band log 
periodic antenna assembly Which is comparatively thin and 
therefore does not extend substantially above the surface 
upon Which it is mounted and Which may be formed so as to 
generally conform to that surface so as to facilitate confor 
mal mounting upon curved surfaces. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective vieW of the bidirectional broad 
band log-periodic antenna assembly of the present invention 
shoWing tWo log-periodic antennas etched upon the front 
side of the printed Wiring board and also having one foam 
layer removed to shoW the resistive ?lm formed on the distal 
end of the longest elements thereof; 

FIG. 2 is a front vieW of the bidirectional broadband 
log-periodic antenna assembly of FIG. 1, having one foam 
layer removed to shoW the tWo log-periodic antennas etched 
upon the printed Wiring board; 

FIG. 3 is a side vieW shoWing the bidirectional broadband 
log-periodic antenna of FIG. 1; 

FIG. 4 is an enlarged side vieW, partially in section, 
shoWing the vias and bridge used to interconnect tWo of the 
diagonally opposed trunks of one of the tWo log-periodic 
antennas of the assembly of FIG. 1; 

FIG. 5a is a front vieW of a linear array of four bidirec 
tional broadband log-periodic antenna assemblies of the 
present invention having one foam layer removed to shoW 
the resistive ?lms thereof; 

FIG. 5b is a side vieW of the linear array of FIG. 5a, 
shoWing both layers of foam, one on each side of the printed 
Wiring board; and 

FIGS. 6a and 6b end vieWs of the bidirectional broadband 
log-periodic antenna assembly of the present invention, 
shoWing the beam patterns thereof. 

DETAILED DESCRIPTION OF THE 
PREFERRED INVENTION 

The detailed description set forth beloW in connection 
With the appended draWings is intended as description of the 
presently preferred embodiments of the invention and is not 
intended to represent the only forms in Which the present 
invention may be constructed or utiliZed. The description 
sets forth the functions and the sequence of steps for 
constructing and operating the invention in connection With 
the illustrated embodiments. It is to be understood, hoWever, 
that the same or equivalent functions and sequences may be 
accomplished by different embodiments that are also 
intended to be encompassed Within the spirit and scope of 
the invention. 

The bidirectional broadband log-periodic assembly of the 
present invention is illustrated in FIGS. 1—6 Which depict 
presently preferred embodiments thereof. 

Referring noW to FIGS. 1—3, the present invention gen 
erally comprises a plurality of etched antennas 12 formed 
upon an insulating substrate, i.e., printed on the front of a 
printed Wiring board (PWB) 14. The back of the printed 
Wiring board is attached to a foam spacer 16. 

Aresistive ?lm 50 is formed upon the distal end of at least 
one, preferably all, of the longest antenna elements, i.e., 
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those at the outer periphery of the antenna. As discussed 
above, such a resistive ?lm substantially enhances the loW 
frequency response of the antenna. The resistive ?lm 50 
preferably comprises a material having a resistivity of 
betWeen approximately 125 and approximately 150 ohms 
per square. The resistive ?lm preferably comprises carbon. 
HoWever, those skilled in the art Will appreciate that various 
other materials are likeWise suitable. 

According to the preferred embodiment of the present 
invention, an adhesive attaches the resistive ?lm to the 
antenna element. The adhesive preferably comprises either 
double-sided adhesive tape or adhesive ?lm. 

Optionally, a dielectric layer substantially covers the 
resistive ?lm. The resistive ?lm preferably has a Width 
dimension Aapproximately equal to the Width of the antenna 
element upon Which it is formed. The resistive ?lm prefer 
ably has a length, dimension B, approximately equal to 
tWice the Width of the antenna element upon Which it is 
formed. The thickness of the resistive ?lm is not critical. A 
thickness of 1 to 50 microns is suitable. 

With particular reference to FIG. 2, the etched antennas 
12 preferably comprise a pair of etched antennas de?ned by 
?rst and second trunks 40a and 42a Which are orthogonal to 
third and fourth trunks 40b and 42b. The ?rst and second 
trunks 40a and 42a, taken along With the antenna elements 
44a extending generally perpendicularly therefrom de?ne 
the ?rst log-periodic antenna and the third and fourth trunks 
40b and 42b, taken along With elements 44b extending 
therefrom de?ne the second log-periodic antenna. 

The ?rst trunk 40a is electrically connected to ?rst 
connector block 34a, preferably such that it is in electrical 
communication With the shielded conductor of coaxial con 
nector 36, While the micro strip conductor 38a is preferably 
connected so as to be in electrical communication With the 
center conductor 48 of the conductor block 34a. 

Similarly, the second trunk 40b is electrically connected 
to the second connector block 34b, preferably such that it is 
in electrical communication With the shielded conductor of 
the co-axial connector 36, While the microstrip conductor 
38b is connected so as to be in electrical communication 
With the center conductor 48 of the conductor block 34b. 

The micro strip conductor 38a attaches to the trunk 42a 
near the center of the antenna, as discussed in detail beloW. 
Similarly, the micro strip conductor 38b places the center 
conductor 48 of the second connector block 34 in electrical 
communication With the trunk 42b of the second log 
periodic antenna via interconnection thereto at the center of 
the antenna assembly. 

Each trunk 40a, 40b, 42a, and 42b has a plurality of 
antenna elements 44 extending generally perpendicularly 
therefrom so as to de?ne a plurality of generally concentric 
circle segments Which, according to the preferred embodi 
ment of the present invention, do not interleave With one 
another. Thus, axial spaces 46 are de?ned betWeen adjacent 
perpendicular antennas. 

It is important to note that one antenna is de?ned by the 
tWo vertical trunks 40a and 42a, along With the antenna 
elements 44a extending therefrom; While a second, electri 
cally isolated and independent antenna, is de?ned by the tWo 
horiZontal trunks 40b and 42b along With the antenna 
elements 44b extending therefrom. Thus, the bidirectional 
log-periodic antenna assembly of the present invention may 
be utiliZed to either transmit or receive linearly polariZed 
radio frequency signals at any desired angle, e.g., 15 
degrees, 45 degrees, 60 degrees, etc., and may also be 
utiliZed to either transmit or received either right or left 
handed circularly polariZed radio frequency signals. 
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6 
Elements 44a, 44b of the tWo separate log-periodic anten 

nas increase in length as the periphery of the antenna 
assembly is approached according to a log-periodic con?gu 
ration. 
With particular reference to FIG. 3, the bidirectional 

log-periodic antenna assembly of the present invention is 
preferably con?gured such that the thickness thereof dimen 
sion A is approximately 0.5 inch. 

According to the preferred embodiment of the present 
invention, the diameter of the bidirectional log-periodic 
antenna assembly, dimension B of FIG. 2, is approximately 
3 inches. The dielectric is preferably approximately 0.01 
inch thick. Each foam spacer is approximately 0.25 inch 
thick. 

Referring noW to FIG. 4, the electrical connection of one 
of the trunks, such as 42b, to the associated micro strip 
conductor 38b, is shoWn. As those skilled in the art Will 
appreciate, one of the trunks, such as 42a may be connected 
to its associated micro strip conductor 38a via the etching of 
a conductive trace. HoWever, a second conductive trace can 
not be utiliZed Without either the formation of a via or an 
insulating layer, so as to prevent undesirable shorting of the 
?rst antenna to the second antennas. Thus, according to the 
preferred embodiment of the present invention, vias 28 and 
30 facilitate the formation of conductive conduits from one 
of the micro strip conductors, such as 38b to its associated 
trunk, such as 42b. A conductive bridge 32, formed upon the 
underside of the printed Wiring board 14 interconnects the 
conductive conduits formed Within the vias 28 and 30. 

Alternatively, the ?rst micro strip conductor 32a is con 
nected to the ?rst trunk 42a at the center of the ?rst 
log-periodic antenna and then an insulating layer is formed 
thereover. This facilitates the interconnection of the second 
micro strip conductor 38 With the second trunk 42 in a 
similar fashion, i.e., via an etched conductor at the center of 
the second log-periodic antenna. 
An insulating layer separates the ?rst micro strip conduc 

tor 32a from the ?rst trunk 40a and similarly separates the 
second micro strip conductor 38b from the second trunk 40b. 

Thus, as described above, the ?rst log-periodic antenna 
comprises a ?rst trunk 402 connected to the feed conductors 
at the outer periphery of the antenna While the second trunk 
42a thereof is connected to the feed near the center. The 
second log-periodic antenna is connected to its feed lines in 
a similar manner. Such interconnection of the ?rst and 
second log-periodic antennas maintains the desired polarity 
of induced signals in the antenna elements 44a and 44b, as 
described in detail beloW. 

Referring noW to FIGS. 5a and 5b a linear array com 
prised of four separate log-periodic antenna assemblies of 
the present invention as shoWn. Such an array may be 
utiliZed so as to increase the gain of the antenna system, 
thereby facilitating the detection of the Weaker radio signals. 
With particular reference to FIG. 5b, the foam is applied 

to both sides of the printed circuit board 14a. In the array of 
log periodic antenna assemblies, the printed Wiring board 
14a preferably extends among all of the antenna assemblies, 
thereby de?ning a common printed Wiring board. LikeWise, 
the foam 16a and 16b, formed on either side of the printed 
Wiring board 14a similarly extends so as to cover all of the 
log-periodic antenna assemblies. HoWever, as those skilled 
in the art Will appreciate, separate printed Wiring boards and 
separate foam coverings are likeWise suitable. 

Referring noW to FIGS. 6a and 6b, the beam pattern for 
the log-periodic bidirectional antenna assemblies are shoWn. 
As can be seen in FIGS. 6a and 6b, the beam patterns are 
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substantially symmetric about the printed Wiring board, 
thereby providing bidirectional transmission and reception. 

Having described the structure of the bidirectional log 
periodic antenna assembly of the present invention, it may 
be bene?cial to describe the operation thereof. Consider a 
vertically polariZed radio frequency signal having a Wave 
length corresponding approximately to four times the length 
of the longest antenna elements 44b attached to trunks 40b 
and 42b. The positive portion of such a radio frequency 
signal Will induce current into the tWo longest antenna 
elements 44b. The induced current Will be conducted to the 
feed lines via the tWo trunks 40b and 42b. The signal Will be 
carried from trunk 42b to the center conductor 48 of the 
second conductor block 34b via micro strip conductor block 
34b Which attaches to trunk 42 as desired in detail above. 

Since the tWo generally vertical longest antenna elements 
44b are connected to their respective trunks 40b and 42b at 
opposite ends thereof, i.e., the longest antenna element 44b 
connected to trunk 42b is attached at the top thereof and the 
longest antenna element 44b connected to trunk 40b is 
attached at the bottom thereof, the polarity of the induced 
signals at the connector block 34b reinforce one another. 
Thus, the bidirectional log-periodic antenna assembly of the 
present invention operates according to Well knoWn prin 
ciples to receive broadband radio signals. 

The use of foam spacer 16, as Well as generally ?exible 
printed Wiring board 14, facilitate conformance of the log 
periodic antenna of the present invention to a curved dielec 
tric backing 22, the curved surface of an aircraft panel, for 
example. In this manner, the log-periodic antenna assembly 
of the present invention conforms generally to the shape of 
the fuselage and/or Wings of an aircraft, so as to minimize 
aero dynamic drag thereon. 

It is understood that the exemplary bidirectional log 
periodic antenna assembly described herein and shoWn in 
the draWings represents only a presently preferred embodi 
ment of the invention. Indeed, various modi?cations and 
additions may be made to such embodiment Without depart 
ing from the spirit and scope of the invention. For example, 
the antenna assembly need not be generally circular, as 
described and shoWn. Rather, the overall shape of the 
antenna assembly may be any other shape, as desired. For 
example, the log-periodic antenna assembly may be hex 
agonal or octagonal. Further, those skilled in the art Will 
appreciate that the methodology of the present invention 
may be utiliZed to extend the loW frequency response of 
various types of antennas other than the generally circular 
log periodic antenna assemblies described above. For 
example, the methodology of the present invention may be 
utiliZed to extend the length of simple dipole antennas, Yagi 
antennas, etc. 

Thus, these and other modi?cations and additions may be 
obvious to those skilled in the art and may be implemented 
to adapt the present invention for use in a variety of different 
applications. 
What is claimed is: 
1. Abidirectional broadband log-periodic antenna assem 

bly having a comparatively small physical siZe, the antenna 
assembly comprising: 

a) a printed Wiring board having front and back sides; 
b) a plurality of log-periodic antennas etched upon at least 

one side of the printed Wiring board, each log-periodic 
antenna comprising a plurality of antenna elements 
extending from a common trunk, the trunk of each 
log-periodic antenna extending generally radially from 
a common point; and 
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c) a resistive ?lm formed upon a distal end of a longest 

antenna element extending from at least one trunk, the 
resistive ?lm enhancing a loW frequency response of 
the antenna assembly. 

2. The bidirectional broadband log-periodic antenna 
assembly as recited in claim 1 Wherein the antenna elements 
comprise portions of generally concentric circles. 

3. The bidirectional broadband log-periodic antenna 
assembly as recited in claim 1 Wherein each antenna com 
prises tWo diametrically opposed trunks, each diametrically 
opposed trunk having elements of substantially identical 
lengths extending generally perpendicularly therefrom in 
generally opposite directions With respect to each other 
diametrically opposed trunk. 

4. The bidirectional broadband log-periodic antenna 
assembly as recited in claim 1 Wherein the plurality of 
log-periodic antennas comprise tWo log-periodic antennas 
disposed generally radially orthogonal to one another, so as 
to facilitate reception and transmission of a plurality of 
polariZations of plane polariZed electromagnetic radiation 
and circularly polariZed electromagnetic radiation. 

5. The bidirectional broadband log-periodic antenna 
assembly as recited in claim 1 Wherein the plurality of 
log-periodic antennas comprise tWo log-periodic antennas 
disposed generally radially orthogonal to one another, each 
of the tWo antennas comprising tWo diametrically opposed 
trunks. 

6. The bidirectional broadband log-periodic antenna 
assembly as recited in claim 1 further comprising a resistive 
?lm formed at a distal end of a plurality of the elements so 
as to increase an apparent length thereof and thus enhance a 
response of the elements to loWer frequencies. 

7. The bidirectional broadband log-periodic antenna 
assembly as recited in claim 1 Wherein the antennas are 
etched upon the front side of the printed Wiring board. 

8. The bidirectional broadband log-periodic antenna 
assembly as recited in claim 1 Wherein the antenna elements 
of adjacent antennas are not interleaved. 

9. The bidirectional broadband log-periodic antenna 
assembly as recited in claim 1, Wherein the resistive ?lm 
comprises a material having a resistivity of betWeen 
approximately 126 and approximately 150 ohms per square. 

10. The bidirectional broadband log-periodic antenna 
assembly as recited in claim 1, Wherein the resistive ?lm 
comprises carbon. 

11. The bidirectional broadband log-periodic antenna 
assembly as recited in claim 1, further comprising an adhe 
sive attaching the resistive ?lm to the antenna element(s). 

12. The bidirectional broadband log-periodic antenna 
assembly as recited in claim 1, further comprising an adhe 
sive ?lm attaching the resistive ?lm to the antenna element 

(s). 
13. The bidirectional broadband log-periodic antenna 

assembly as recited in claim 1, further comprising a dielec 
tric layer substantially covering the resistive ?lm. 

14. The bidirectional broadband log-periodic antenna 
assembly as recited in claim 1, Wherein the resistive ?lm has 
a Width approximately equal to a Width of the antenna 
element upon Which it is formed. 

15. The bidirectional broadband log-periodic antenna 
assembly as recited in claim 1, Wherein the resistive ?lm has 
a length approximately equal to tWo times a Width of the 
element upon Which it is formed. 

16. A bidirectional log-periodic antenna array, the array 
comprising a plurality of broadband log-periodic antenna 
assemblies, each antenna assembly comprising: 

a) a printed Wiring board having front and back sides; 
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b) a plurality of log-periodic antennas etched upon at least 
one side of the printed Wiring board, each log-periodic 
antenna comprising a plurality of antenna elements 
extending from a common trunk, the trunk of each 
log-periodic antenna extending generally radially from 
a common point; and 

c) a resistive ?lm formed upon a distal end of a longest 
antenna element extending from at least one trunk, the 
resistive ?lm enhancing a loW frequency response of 
the antenna assembly. 

17. A method for enhancing loW frequency response of an 
antenna, the method comprising the steps of: 

a) providing an antenna; and 
b) forming a resistive ?lm upon a distal end of a longest 

element of the antenna. 
18. The method as recited in claim 17, Wherein the step of 

forming a resistive ?lm upon a distal end of the antenna 
element comprises forming a resistive ?lm having a resis 
tivity of betWeen approximately 125 and approximately 150 
ohms per square. 

19. The method as recited in claim 17, Wherein the step of 
forming a resistive ?lm upon a distal end of the antenna 
element comprises forming a resistive ?lm comprised of 
carbon upon the antenna element. 

20. The method as recited in claim 17, Wherein the step of 
forming a resistive ?lm upon a distal end of the longest 
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element comprises attaching the resistive ?lm to the element 
via an adhesive. 

21. The method as recited in claim 17, Wherein the step of 
forming resistive ?lm upon the distal end of the longest 
element comprises attaching the resistive ?lm to the antenna 
element via double-sided adhesive tape. 

22. The method as recited in claim 17, further comprising 
the step of applying a dielectric layer over the resistive ?lm. 

23. The method as recited in claim 17, Wherein the step of 
forming a resistive ?lm upon an antenna element comprises 
forming the resistive ?lm such that the Width thereof is 
approximately equal to the Width of the antenna element 
upon Which it is formed. 

24. The method as recited in claim 17, Wherein the step of 
forming a resistive ?lm upon an antenna element comprises 
forming the resistive ?lm has a length approximately equal 
to tWo times a Width of the element upon Which it is formed. 

25. An antenna having an enhanced loW frequency 
response, the antenna comprising: 

a) at least one antenna element; and, 
b) a resistive ?lm formed upon a distal end of a longest 

antenna element of the antenna, the resistive ?lm 
enhancing a loW frequency response thereof. 


